BACKGROUND: Screening elderly men for prostate cancer is not recommended because definitive treatments are unlikely to extend life expectancy.
BACKGROUND
The benefits of prostate cancer screening and the optimal treatment for localized disease are uncertain. Prostate-specific antigen (PSA) testing is controversial because the efficacy of screening has yet to be confirmed in randomized controlled trials. 1 Testing elderly men is considered problematic even by the professional societies whose guidelines support screening. The American Urologic Association, American Cancer Society, and the National Comprehensive Cancer Network all recommend against screening men with less than a 10-year life expectancy. [2] [3] [4] Based on actuarial data, screening should stop at age 75 years for men in average health. Observational studies have shown that older men with localized cancers-the target of screening efforts-have relatively high rates of disease-specific survival even without treatment. 5, 6 Claims data have consistently shown that older men also have the highest rates of treatment morbidity and mortality, particularly with radical prostatectomy. 7, 8 Despite these concerns, survey, claims, and laboratory data show considerable PSA testing occurring in men ages 75 years and older. [9] [10] [11] [12] [13] However, these data sources cannot always distinguish screening in asymptomatic men from diagnostic testing in men with findings suspicious for cancer. One cohort for whom further PSA testing should generally be considered inappropriate is comprised of men who have undergone a negative prostate biopsy at age 75 years or older. Although prostate needle biopsy is an imperfect gold standard. 14,15 a negative biopsy substantially reduces the likelihood of subsequently detecting cancer. 16 In addition, most cancers found on repeat biopsies are early stage. 16 Given that the estimated mean lead time for PSA testing is at least 5 to 10 years, 17,18 the majority of any subsequently detected early-stage cancers would not have been found in the absence of PSA testing. Furthermore, the single randomized trial that demonstrated efficacy for aggressively treating localized cancers found a survival advantage only for men age 65 years and younger at the time of diagnosis. 19 We linked Medicare and Surveillance Epidemiology and End Results (SEER) data files to describe clinical outcomes after a negative prostate biopsy-subsequent PSA testing, repeat prostate biopsies, subsequent cancer diagnoses, and treatment for early-stage cancer-in a population-based cohort of older men.
METHODS
Cohort Assembly. We retrospectively assembled a study cohort using the 1992 Medicare Denominator and Physician Part B claims files to identify subjects residing in either the state of New Mexico or Los Angeles County who underwent prostate biopsy from January 1, 1992 through December 31, 1992. We identified prostate biopsies or ultrasound-guided biopsies by Physicians Current Procedure Terminology (CPT) Fourth Edition codes 55700, 55705, 76942, and 76943.
We linked the Medicare claims files for men who underwent prostate biopsy in 1992 with the New Mexico and Los Angeles County SEER tumor registry databases. Linkages were based on either (1) an exact match of the social security number and at least 6 of 8 digits for date of birth or (2) an exact match on date of birth and at least 8 digits of the social security number. We used the linkage to exclude men with prevalent prostate cancers before the initial 1992 (index) prostate biopsy and to identify cases of prostate cancer detected by the index biopsy as well as those detected by a subsequent biopsy. A subject was considered to have undergone a negative index biopsy if we found no cancer match in the 8 weeks after the index biopsy. For cancers identified through the linkage, we obtained additional information on tumor stage, grade, and treatment. Stage was classified as localized (confined to the prostate), regional (extension beyond the prostate capsule including regional lymph nodes), and distant (metastasis). Stage was based on clinical findings unless the patient underwent radical prostatectomy, which provides pathologic staging. The SEER registries classify tumor grade based on level of cellular differentiation. Grade I is well differentiated (corresponding to Gleason scores 2-4), Grade II is moderately well differentiated (Gleason 5-7), and Grade III is poorly differentiated (Gleason 8-10). The SEER registries report initial treatment (particularly radical prostatectomy or radiation therapy) received or planned within 4 months of diagnosis. Reliable data on androgen deprivation treatment are not routinely available.
Follow-up. We used Medicare claims data to follow the negative biopsy cohort through December 31, 1997, using CPT and ICD-9 codes to identify subsequent prostate-specific antigen testing (CPT code 84153) and prostate biopsies (CPT codes 55700, 55705, 76942, and 76943; ICD-9 code 60.1). We linked the cohort to the New Mexico and Los Angeles County tumor registry databases to identify prostate cancers found subsequent to the negative index biopsy and to obtain information on cancer stage, grade, and treatment. If a cancer was diagnosed without a preceding CPT code for a prostate biopsy, we counted the patient as having had a biopsy unless we found a preceding code for transurethral resection of the prostate (52601, 52612, 52614, 52620, 52630) or if prostate cancer was diagnosed only at the time of death. We used Medicare vital status files to determine date of death.
Data Analysis. We used Kaplan-Meier analyses to estimate the cumulative proportions of patients undergoing PSA testing, undergoing repeat prostate biopsy, and receiving a prostate cancer diagnosis through the end of the study period. We used the log-rank test to test for differences in cumulative proportions of the clinical outcomes across age groups (65-69, 70-74, 75-79, 80+) at the time of the index biopsy. We also estimated rates of PSA testing, prostate biopsy, and cancer detection based on the number of events over person years at risk. Subjects were censored at the time of death, cancer diagnosis, or end of study (December 31, 1997) for analyses of PSA testing and repeat prostate biopsy. They were also censored for cancer detection analyses when they moved away from their initial geographic area (based on Medicare denominator files) because we could no longer obtain tumor registry data. We used chi-square tests to compare demographics between patients with cancer diagnosed on the initial biopsy and those who were diagnosed on a subsequent biopsy and to compare cancer treatments across age groups. We classified treatment as definitive if the subject underwent radical prostatectomy or radiation therapy.
RESULTS
We identified 10,059 men from the Medicare file who underwent an index prostate biopsy in 1992 either in Los Angeles County (8, 197) or New Mexico (1,862). We excluded 649 men with a prevalent prostate cancer before the index biopsy. Overall, 2,291 of 9,410 (24.3%) men were diagnosed with prostate cancer with the index biopsy; cancer detection was significantly associated with older age and location ( Table 1) .
The follow-up study cohort was comprised of the 7,119 men with an initial negative biopsy. By December 31, 1997, the cohort had accumulated 31,938 person years of follow-up, an average of 4.5 years per person. The overall 5-year survival was 79.4% (95% CI 78.4-80.3%). However, 5-year survival was only 74.6% (95% CI 72.4-76.7%) for men ages 75 to 79 years at the time of initial biopsy and 55.0% (95% CI 51.9-57.9%) for those age 80 years and older. Meanwhile, 5-year survival for men ages 65 to 69 years was 89.9% (95% CI 88.6-91.1) and 84.0% (95% CI 82.4-85.4%) for men ages 70 to 74 years. The PSA testing rate was 74.1/100 person years (95% CI 73.2-75.1/ 100 person years). During follow-up, the cohort underwent 23,671 PSA tests with a cumulative testing proportion of 75.0% (95% CI 73.9-76.1%) ( Table 2 , Fig. 1 ). Table 2 also shows the cumulative proportion of men undergoing PSA testing by age group at the time of the initial biopsy. We found no significant age-specific differences in PSA testing. The majority of PSA tests were not linked to a provider type.
Overall, the cohort underwent 3,007 repeat biopsies, with a biopsy rate of 9.4/100 person years (95% CI 8.9-10.0/100 person years). The number of repeat biopsies per person ranged from 1 to 7, with a median of 1 (data not shown). The cumulative proportion of men undergoing repeat biopsy was 32.2 % (95% CI 31.1-33.4%) ( Table 2 , Fig. 1 ). The cumulative proportion undergoing biopsy was significantly lower for older men compared to younger men, although 29.1% of men ages 75 to 79 years and 20.1% of men ages 80 years and older underwent a repeat biopsy (Table 2) . Additionally, 16% of the repeat biopsies in men ages 70 to 74 years at the time of the index biopsy occurred when the subject was age 75 years or older. The overall proportion of biopsies to PSA tests was lower for men ages 75 years and older (10.0%) than for younger men (14.6%), P<.0001.
Prostate cancer was detected in 741 subjects by the end of the study period with a cancer detection rate of 2.3/100 person years (95% CI 2.2-2.5/100 person years). The cumulative proportion of men diagnosed with cancer was 10.7% (95% CI 9.9-11.5%) ( Table 2 , Fig. 1 ). Table 2 also shows the cumulative proportion of cancer detection by age group at the time of the initial biopsy. The cumulative proportions of cancer detection were similar for the 3 youngest age groups, but slightly lower for men ages 80 years and older.
The proportion of men receiving definitive treatment for localized prostate cancer was significantly lower for men ages 75 years and older at the time of the negative index biopsy, although 42.7% of men ages 75 to 79 years received radical prostatectomy or radiation therapy (Table 3) . We also reanalyzed the data after reclassifying the 292 men with regional stage cancers who underwent radical prostatectomy as having a clinically localized cancer at diagnosis. We did this because the summary SEER stage reflects pathologic staging in men who underwent radical prostatectomy-which could lead to underestimating the number of subjects with clinically localized cancer. Even with the stage reclassification, the associations between age group at diagnosis and treatment received were unchanged (data not shown).
DISCUSSION
The 5-year overall cumulative proportion of PSA testing in elderly men ages 75 years and older after a negative prostate biopsy was approximately 75%, very similar to the testing rate in younger men. However, the 5-year survival was much lower for the elderly men. Nonetheless, as a result of this PSA testing, 29.1% of men ages 75 to 79 years and 20.1% of men ages 80 years and older underwent at least 1 subsequent prostate biopsy. Cancer was detected in 10.9% of men ages 75 to 79 years and in 8.3% of those ages 80 years and older; nearly 34% of the elderly men diagnosed with early-stage cancer received definitive treatment. The high proportion of men older than age 75 years who underwent PSA testing is consistent with testing rates reported by the 2000 National Health Interview Survey 9, 11 and the 1999 to 2002 National Ambulatory Medical Care Survey. 10 Among men ages 75 years and older, over 30%
reported PSA testing within the past year, including a substantial proportion who self-described themselves as being in fair or poor health. 10 Walter and colleagues determined that 51% of veterans over age 75 years underwent PSA screening tests in 2003, with relatively similar within age-group testing rates regardless of health status as measured by the Charlson-Deyo Comorbidity Index. 13 These PSA testing practices are concerning. Efforts to find cancers in men with less than a 10-year life expectancy by screening are not supported by any guidelines because elderly men are not expected to live long enough to gain a survival benefit from aggressively treating an early-stage cancer. 1 However, PSA testing in elderly patients could appropriately be driven by lower urinary tract or systemic symptoms because diagnosing clinicallyadvanced prostate cancer could alter treatment strategies. Our Medicare cohort of men ages 75 years and older all had undergone a negative biopsy. Guidelines do suggest repeating a prostate biopsy when the pathology is suspicious for cancer without necessarily first repeating a PSA.
2 Accordingly, we found that a higher cumulative proportion of men underwent biopsy than underwent PSA tests in the 6 months after the index negative biopsy (Fig. 1) . Continued surveillance PSA testing could reflect clinical suspicion (based on PSA level and/ or digital rectal examination findings) that a cancer was missed, and a rising or persistently elevated PSA might be an indication for a repeat biopsy. However, the chances that the index biopsy missed an advanced-stage tumor are small. 16 The relatively indolent course of early-stage prostate cancer in the elderly 5, 6 -and the lack of evidence supporting aggressive treatment for the elderly 19 -suggests that continued PSA testing would not be expected to increase survival. In addition, it is unlikely that new urinary tract or systemic symptoms-which could prompt diagnostic PSA testing-occurring within 5 years of a negative biopsy could be attributed to prostate cancer.
A limitation of the study is that we do not know the indication for PSA testing. However, based on previous reports characterizing PSA testing in the elderly, 9-13 cancer detection after a negative biopsy, 16 and the natural history of prostate cancer, 5, 6 we believe that most subsequent PSA testing in our cohort was potentially inappropriate, whether it was intended for screening, surveillance, or diagnosis. The majority of PSA testing after the initial negative biopsy was not linked to a provider type. However, based on previous national survey data, we suspect that primary care providers likely drive the high rate of PSA testing in older men. [20] [21] [22] According to these studies, primary care providers are much more aggressive in ordering PSA testing than urologists and have greater expectations for the benefits of definitive treatment than is warranted by the evidence. Although the cumulative proportion of PSA testing approached 75% in the older age groups, a relatively smaller proportion underwent rebiopsy. Given that the proportion of elevated PSA levels was probably higher in the older age groups than in the younger age groups, 23 these findings are consistent with a survey report that urologists are less inclined than primary care providers to routinely recommend biopsies for older men with an elevated PSA. 20 When cancers were detected in elderly men, about one-third of them were definitively treated, with just 13% undergoing radical prostatectomy. This conservative management is reasonable given the higher complication risk for older men after radical prostatectomy 7, 8, 24 and the limited treatment benefit for older men. 19, 25 However, this raises a question about the purpose of testing men ages 75 and older for prostate cancer.
The goal of screening is to identify early-stage cancers because they are potentially curable with definitive treatment. Finding, but not definitively treating-or needing to definitively treatearly-stage cancers in elderly men undermines the purpose of screening. Such men face the psychological burden of a cancer diagnosis without any expectation or need for a cure. Although elderly men may receive androgen deprivation therapy, these treatments can impair quality of life 26 and potentially cause diseases 27 with no evidence that they prolong life for men with early-stage disease. The quandary surrounding treatment decisions for elderly men with early-stage cancers can be avoided by not screening them in the first place. Our study had some potential limitations. Although we found that older men with clinically localized cancers were less likely than younger men to receive aggressive treatment, we were unable to adjust the comparisons for comorbidities or know whether patients received androgen deprivation therapy. However, if comorbid conditions prevented men from receiving definitive treatments, these conditions should potentially also have limited efforts to detect cancer. Possibly, our results are now less relevant given temporal changes in prostate cancer diagnosis and treatment. Surveillance Epidemiology and End Results (SEER) data have shown declining prostate cancer incidence rates for older men. For example, the age-specific incidence rate was 1118.5 per 100,000 for men ages 75 to 79 years during the period 1993 to 1997. 28 The most recent SEER data (2000 to 2003) reported a rate of only 1,032.3 per 100,000. 29 Even larger declines in incidence rates were reported for men ages 80 to 84 years, from 1018.6 to 842.4 per 100,000. However, multiple data sources still document high testing rates in elderly men. [9] [10] [11] [12] [13] Although recent data suggest that fewer men over age 70 years receive radical prostatectomy, the proportion being treated with brachytherapy has increased and the overall treatment rates are relatively stable. 7 We may have underestimated cancer detection if we missed matching Medicare and tumor registry data owing to errors in personal identifiers. We may have incorrectly included men with a prevalent cancer in our cohort if they had not been diagnosed in Los Angeles or New Mexico. This would primarily result in misclassifying surveillance PSA testing as diagnostic testing, although it should not substantially alter our estimates for biopsies. Finally, our results may not be generalizable to geographic locations other than Los Angeles or New Mexico.
We found a high rate of PSA testing in a Medicare cohort of elderly men after a negative prostate biopsy. Other studies have also reported that PSA testing is common among older men. [9] [10] [11] [12] [13] Unlike these studies, we were also able to provide data on the clinical outcomes associated with PSA testing. We found that the problem of potentially inappropriate PSA testing in men ages 75 years and older is compounded by relatively high rates of repeat biopsies and aggressive therapy for men with early-stage cancer despite their decreased life expectancy, particularly for those older than age 80 years. Given that the benefit of finding and treating prostate cancer in elderly men is uncertain, primary care providers have an important respon-sibility to avoid recommending and/or ordering unnecessary PSA tests. Older patients need to understand that continued efforts to find prostate cancer are unlikely to improve survival while potentially subjecting them to the psychological harms of diagnosis and the physical and financial burdens of treatment.
